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The invention relates to a recovery plant
for'the treatment of the matter entrained
with the gases resulting from the manufac-
ture of cement, as in-the operation of ce-
ment kilns; and to a novel method of han-
dling these gases to prevent objectionable
deposits of sublimed potassium compounds,
as well as to allow of their recovery from

~ the said gases.: These compounds, together

10

15

20

25

30

35

40

45

with the dust of the cement-forming ingre-
dients, are carried in suspension in the gases,

and it is an object of the invention to pre--

vent the accumulation of the potassium com-
pounds upon the tubes of a boiler heated by
the discharged gases. :
In the operation of cement kilns, in which
a mixture of approximately 75% of lime
rock and 25% of clay is calcined, the highly
heated gases resulting from the burning of
this material contain an appreciable amount
of potassium salts, there being from 1% to
as much as 4-5% of these salts in the orig-
inal mixture. R ot
When calcining the materials, tempeéra-
tures from 2600°-2700° F. are attained
thereby, and it is evident that such tempera-
tures will volatilize or sublime: the various
potassium salts, which are then carried
away in the waste gases and leave the kilns
in the form of vapor, particularly where the
temperature of the exit gases are above
1260° F. which is the temperature of sub-
limation ‘of potassium salts. 3 b
~Heretofore, it has been the practice to

‘reclaim ‘as much as possible the heat and

materials in caleining operations, and to this
end waste heat boilers are associated with the
kilns for wutilizing the heat of the dis-
charged gases, as in the generation of steam.

Dust collecting chambers arve also in-
stalled under the various gas passages lead-
ing to and from the boilers for reclaiming
the dust entrained in the gases and deposit-
ed out of the same. It is especially desir-
able to feed back to the kilns for subse-
quent heat treatment this collected matter
as it is composed principally of the cement-
forming ingredients and some potassium
salts, -It will be appreciated that in view of
the recirculation of said collected matter,

the cumuldtive effect with reference to the -

potassium salts will eventually bring their
content up to a relatively high percentage
or objectionable concentration. SHRREE
As a result of this cumulative “action,
eventually ‘a considerable amount. of sub-
limed potassium salts comes in contact with
the boiler tubes which are at a. tempera-:
ture appreciably below the subliming. tem-
perature of the said salts’so that the vapor
of these salts would be caused to condense
on the surface of the boiler: tubes. - This
would result in the first instance in. an:in-
crustation on the surface of the tubes:that
not only- diminishes the efficiency of heat
transmission but also hinders the drafting
of the boiler in adequate manner. How-
ever, in the-original dilution of the potas-
sium salts, this does not occur, but adhesion
increases with .concentration of :the said
salts. So long as a sufficient ‘dilution ob-
tains, any precipitated potassium salts will
fail to adhere to the tubes and. may be
blown: therefrom by the usual:blowing ap-
paratus (not shown). e
" Through the: diminished ability of the
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tubes, when incrusted, to absorb the heat of -

the wastes gases, these gases after leaving
the boiler are hotter than under normal con-
ditions and' eventually ‘upset the. perform-
ance of the induced draft. fan, generally
utilized in drawing the waste gases through
the boiler. The fan thus is required to-han-
dle gases at higher temperatures, or a great-
er- volume per unit weight of gas, which
results in a subsequent drop in the average
draft developed by the fan. Co e

- A shut-down for thorough cleaning of the
boilersurfacesbecomes necessaryaftervarious
periods, in some localities these shut-downs
being as frequent as onee a month. This
entails: a serious loss in steam  generation.

as -well as-in the'cement production: - The -

other ingredients which do-not volatilize de-
posit out-of the kiln gases for return to
the kiln... .~~~ ,
It is.a further object of the present in-
vention to. obviate the formation. of sich
potassium salt crust on -the boiler tubes,
and to effect this operation in a simple and
expeditious. manner.- S
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A still further object of the invention re-
sides in the provision of means for furnish-
ing an auxiliary supply of cooling gas or to
boost the pressure of the cooling gases.

In carrying out the invention, a portion
of the spent kiln gases after leaving the
boiler, or gases from an external source, is
introduced to the discharged kiln gases at
a point in advance of their entrance to the
boiler. A chilling action is effected there-
by on these heating gases to,_lower the tem-
perature o the point of condensation of the
potassium salts, but not. below. the steaming
temperature. This will result in precipi-
tation of the potassium compounds, where-
by when the gases eventually come in con-
tact with the boiler tubes they will be ap-
preciably diluted and contain little if any
of the potassium salts in vapor form and
thus there will be no adhesion of this ma-
terial and entrained dust to the said tubes,
the entrained non-volatilizable dust of these
spent kiln gases depositing out under the
action of gravity into a suitable dust-collect-
ing chamber. Provision is made for suitably
collecting the precipitated potassium dust
and for returning it with the deposited ce-
mexnt-forming material, for example, to the
bin in which the materials to be calcined
are stored for eventual delivery to the kiln
proper. : :

When the concentration of potassium salts
becomes unduly high, provision is made, also,
for bleeding the return to remove some of the
high potassium content matter and reduce
the percentage of potassium compounds
to a predetermined’ value where- adhesion
will not occur, for example, to the original
concentration.. - o :

The nature of the invention, however, will
best be understood when described in con-
nection with -the accompanying drawing,
which is a front elevation, partly in section,
of one end of a kiln for calcining cement-
producing materials and an associated boil-
er apparatus operated by the waste gases
therefrom. :

Referring to the drawing, 1 designates
the upper end of a kiln of any well-known
or special construction wherein materials
to be calcined are delivered through a chute
9, as from a storage bin 3 to which the ma-
terials- are fed through a conveyor 4 from
suitable grinding mills (not shown). -

Suitable boiler apparatus 5 is arranged to
be associated with the outlet end of the kiln,

" the said end discharging for this purpose
“into an inlet chamber 6, through the upper

end of which passes also the chute 2. This.

is adapted to discharge the cement-making
materials into the kiln 1, the same being de-

livered thereto from the bottom of bin 3

through a screw conveyor 7 or the like.
The bottom of the inlet chamber 6 is con-
structed in the form of a hopper 8 extend-
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ing also under the boiler, and is provided
with an outlet 9 equipped with a valve or
slide 10 for delivery of material collected
in the hopper. The potassium salts en-
trained with the waste gases from the kiln
1 are arranged, as hereinafter set forth, to
be precipitated or condensed out of these
gases before they strike the tubes of the
boiler 5. ,

When sufficient material has accumulated
in the trough-like collecting chamber or hop-
per 8, valve 10 is opened to deliver the same
to a spiral conveyer 11 which, in turn, dis-

charges the dust and salts to a vertically dis-

posed conveyer apparatus 12 for returning
the same to the bin 3 and eventual return
to the kiln. A bleeder connection 15, pro-
vided with a slide or valve 16, serves to

bleed from. the deposited matter a definite
proportion when its potassium econcentra-

tion has reached a too high percentage.

In order to effect this travel of the gases
through the collecting chamber and boiler,
draft-inducing means such as the fan 20 is

provided, taking the gases from the outlet -

end of kiln 1 and delivering them through
the outlet opening 21 of the boiler; even-
tually discharging the same into the atmos-

phere through a stack 22 connected with the B

fan. However, a portion of these gases 1s
bled from the stack 22 and returned through
a duct 28, suitable controlling dampers 24,
95 being provided therein. The said duct
enters the upper portion of the inlet cham-
ber 6 and substantially in advance of the
boiler, and an additional and booster ian
95" may be connected with the duct 23 which
is further provided with suitable controiling
dampers 26 and 27.

may be had to the duct 23, as through the
branch 28 provided with damper. 29.

By means of the foregoing arrangement,
relatively cool gas, as the spent furnace
gases—at approximately 400° F.—or an ex-
ternal supply, or a mixture of both, is then
interposed between the incoming high tem-
perature kiln- gases and the boiler tubes,
preferably in proximity to the outlet 6.
While the temperature of the mixture of
the kiln gas and the cooling gas is regulatec
to be sufficiently low to condense the potag-
sium salts entrained therein, it is maintained

‘above the steaming temperature and thus

does not chill the boiler. RS
As a result of the precipitation of the salts

‘in the manner aforesaid, they will be sub-

stantially eliminated from the gases strik-

ing the boiler tubes and thereby avoiding

condensation upon the same or between the
tubes, and a clean boiler will be maintained
throughout long periods of operation.
Furthermore, the concentration of the po-
tassium salts in the deposited matter is not
permitted to increase to such an extent as
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to affect, also, the kiln or tend to form a de-
posit on the boiler tubes in that provision is
made through the bleeder connection 15 and
valve 16 for removing occasionally definite
portions of the accumulating deposited mat-
ter.

The novel arrangement provides, also, for
constant draft loss through the boiler, en-
abling the operation of the kiln at max-
imum capacity and without requiring con-
stant attention to the regulation of the draft
which has been necessary heretofore due to
the gradual closing of the space between the
boiler tubes from incrustation produced by

‘the potassium salts entrained with the gas.

I claim:

1. The combination with a cement manu-
facturing apparatus, a steam boiler oper-
ated by the gaseous discharge therefrom,
means to return to said apparatus entrained
matter ‘deposited from the gaseous dis-
charge, and a source of cooling gaseous
medium ; of means to introduce said cooling
gaseous medium into the said gaseous dis-
charge substantially ahead of the boiler
space to cool the gaseous discharge to an
extent sufficient to precipitate the entrained
potassium salts.

2. The combination with a cement manu-
facturing apparatus, a steam boiler oper-
wted by the gaseous discharge therefrom,
and a source of cooling gaseous medium;
of means to introduce said cooling gaseous
medium into the said gaseous discharge sub-
stantially ahead of the boiler space to cool
the gaseous dischargs to an extent sufficient
to precipitate the entrained potassium salts,
means to collect the precipitated potassium
salts and cement ingredients deposited,
means to return the same to said apparatus,
and means to bleed the said return means
when the percentage of potassium salts at-
tains a too great value.

3. The combination with a cement manu-
facturing apparatus, a steam boiler oper-
ated by the gaseous discharge therefrom,
and a source of cooling gaseous medium; of
means .to - intreduce said cooling- gaseous
medium into the said gaseous discharge sub-
stantially ahead of the boiler space to cool
the gaseous discharge to an extent, sufficient
to precipitate the entrained potassium salts,
a collecting chamber at the bottom of the
boiler, a spiral conveyer for advancing the
deposited matter and the precipitated po-
tassium delivered through said collecting
chamber, and means receiving the same from
said spiral eonveyer to transfer it to the
cement manufacturing apparatus.

4. The combination with a cement kiln, a
steam boiler having a gas delivery chamber
constituting an inlet chamber for the boiler
and communicating with the cutlet of the
kiln, a fan connected with the outlet end of
the boiler to draw the gases from the kiln

_3v

through the inlet chamber and boiler, means
to bleed: a: predetermined -portion . of  the
spent furnace gases and to return the same
to the said inlet chamber for cooling:the in-
coming furnace gases and precipitate there-
from the entrained potassium salts, means
to collect at the bottom of the inlet chamber
and boiler the precipitated potassium -salts
and entrained dust, and means to return
said salts and deposited cement ingredients
to the kiln. R St <

5. The combination with a cement kiln, a
steam boiler having a:gas delivery chamber
constituting an inlet chamber for the boiler
and communicating with the outlet of the
kiln, a fan connected with the outlet end of
the boiler to draw the gases from the kiln
through the inlet chamber and boiler, means
to bleed & predetermined portion of the
spent furnace gases and to return the same
to the said inlet chamber for cooling the
incoming furnace ' gases and - precipitate
therefrom -the  entrained -potassium "salts,
auxiliary means “adapted . to communicate
with the bleeder connection for introducing :90
an external supply of ‘cooling gaséous me-
dium, means ‘to-collect at the bottom. of the
inlet chamber and boiler the precipitated
potassium . salts and  entrained dust,- and
means to return said salts and deposited
cement ingredients to the kiln.

6. The combination with a cement kiln,
a steam boiler having a gas delivery chamber
constituting an inlet chamber for the boiler
and communicating with the outlet of the::100
kiln, a fan connected with the outlet. end
of the boiler to draw the gases from the
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Kiln through the inlet chamber and boiler, a

duct to bleed a predetermined portion of the
spent furnace gases and to return the same '105
to the said inlet chamber for cooling the
incoming  furnace gases and - precipitate
therefrom the entrained potassium salts, an
auxiliary duct shunted to said first-named
duct, a blower therein, means to collect at 110
the bottom of the inlet chamber and boiler
the precipitated potassium. salts and en-
trained dust, and means to return said salts
and depostited cement ingredients to the kiln.

7. The method of operating a cement kiln 115
with associated boiler operated from the dis-
charged gases, which comprises collecting
solid matter deposited out of said gases, re-
turning the solid matter to:the kiln, pre-
cipitating entrained potassiom: salts from 120
said gases by reducing the temperature of
the gases by generating steam therewith, re-
turning a portion of the cooled gases to the
kiln gases between said kiln and boiler, and
removing - the collected matter when the .125
potassium content exceeds: a predetermined:
concentration. ‘

8. .The method of operating a cement kiln
with ‘associated boiler operated from the dis-
charged gases, which comprises collecting 30



4 : 1,909,820

solid matter deposited out of said gases,
returning the solid matter to the kiln, pre-
cipitating entrained potassium salts from
said gases by introducing a cooling gaseous
=5 medium thereto between the kiln and boiler
while maintaining the temperature of -the
gaseous mixture not below the steaming tem-
perature of the boiler, and removing the
collected matter when the potassium content
710 exceeds a predetermined concentration.

: 9. The method of operating a cement kiln
with associated boiler operated from the dis-
charged gases, which comprises collecting

~ solid matter deposited out of said gases, re-

15 turning the solid matter to the kiln, pre-
cipitating -entrained potassium salts from
said gases by introducing into the gaseous
discharge ‘at a point between the kiln and
boiler a portion of the waste gases which

20 have passed the boiler while maintaining the
temperature of the, gaseous mixture not be-
low the steaming temperature of the boiler,
and removing the collected matter when the
potassium -content exceeds a predetermined

~ ‘25 concentration.

- Tn testimony whereof I affix my signature.

FERNANDO FALLA.
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